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(57) Abstract. •- 

PROBLEM TO BE SOLVED: To provide a constant 
, gettering effect, even in a silicon wafer which is cut 
out of an ingot comprising a perfect region [P]. 

SOLUTION: A region in which a depletion type dot-like 
defect is dominant in an ingot is defined as [V], a 
region in which an inter-lattice silicon type dot-like 
defect is dominant is defined as [I], and a perfect 
region in which no. aggregate of depletion type dot-like 
defect nor that of inter-lattice silicon type dot-like 
defect exist is defined as [P]. Here, a wafer comprises 
only a region [PI], or both, a region [PV] and region 
[PI] while region [PV]/region [PI] is less than 9 in 
area ratio. Where, the region [PV] is adjacent to the 
region [V], while comprising, such depletion type 
dot-like defect concentration as less than a minimum 
depletion type dot-like defect concentration for forming 
an oxidation-induced lamination defect. The region [PI] 
is adjacent to the region [I], while comprising such 
inter-lattice silicon type dot-like defect concentration 
less than a minimum inter-lattice silicon type dot-like 
defect concentration for forming an infiltration type 
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(54) ISmoZMY ^RS©^#*tfi c fiEUftVv>U3>^x-A 



(57) [gift] 

a^ewks&t-sgs'ss* [ i ] tL, ^?L3L£*pg© 
«,vc->*> h«w*- ep ]■•&■«=£*. «*[.p,] 

*>6&Sfe. XBWftlP..] [P,]-©»1*#»6 

a <o frimm [ p» ] /mm i p-, ]. #ssit-c 9 *«r 
*-^-c*s. (ib, fm-[p;]'tt«M [v] 

«*:[p,] «sa«'[ i ] (cmgb. fr-o&xmjm 




(V/G),. V/G (V/G), (V/G), 
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im?m i ] ^ y a ^tenw >=f » h rt-c©t&^pa 

^';a>S^PB^3tEWCC»«rS®«* [ I ] 4 
U ^?LM*^PS*J3tBeW«c^SE-r^^4 [V] 4 

u ♦»naj'ii3>ffljS^ii©ww*ao f s?iffljisi^i8 . 

©WMW*S^EL«cl.V'«-7x* [P] 4-r* 

4*. 

W3 nfc*^©jg*f**ffipaE ui^'ja^* 

ic&t^-c. . io 
WmWtL [ I] fcBHBU *o«Affl«tt*JI5«l/»4 

^©te^raf 'j a >fflj^aB«aE*»D«mBvy a 

^ffl^BiMC*«T«««* [P. ] iO; BMBttltt 

[ v ] «c»i8u . ifi^m<mmmmxf&^mfS.Lmm. 
mm* t Pv ] t-rz t* : <m [ p-, ] £»6tts*». a 

!r>tt«W [Pv] 4«*[P,] «£BfrB»6tt9fM [P 
»] /«« CPJ #ffi«J±-C9*?itt?*-?T t 

.^B©«#H*a i #&t«&(.^y a>£xw%. 20 

OWWWTOiaiw^^'x #■ h«W€. .[• P ] tt z 

HB^-yac* [p]. o=r» hfe&flj- 
a s wdS^owwfcwwE b &c> y a > ? --/v 

mem D i ]: tci** d. *?o«AMKffi*m 30 

>SWSXB«K*«r iMMC- [ P. ] 4 L ; ItCttft 

.«**•[ Pv]' 4**4? :«W-{Pil A 
l>ttMF C PV ]: 4fMI,E P . ] OXUStott 9 [ P 
,] /«W.r[Pi] *JlfWisT.05tc}(rc*r>r. fro^x 
-Mfiffitc/sso. 1—1. e um©.sj<yfya>JBa* 

^RK SJMc C 4 4* S j^H©«MfeWME Oft. 
v^'ja^f*--^. 40 
[WWS] 5/y-3>JHWi-f>=f9 M*rc©*mB 

^ya>a^B^EW<c»aEV*«w* [ i ] 4 
u a?ia^c«jwa[B»«:fi«E-r *.««*■ [v] 4 

l>, *F'lBS< y a >££ftK©««ftK&2?LS£Xffi- 
©WR«aft«»aEOat»^-yx*>W«« [P] 4*5 
4*. 

ffl 3 tt/c£*B©S3S<***??aE bftl>l"Js>!>*-» 

insffw [ 1 ] vcpsd, frogAssefii^fi&uf * so 
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g<K©fS^m-> y a >!L*XBigS*«S©tSiFra^ y a 
>ffljS^B«tt*Wr [ Pi ] 4 0: MEflM 

[V] <C|RftU' *o!MfcRiB§WKR*»JiRL»S* 
(^^?I^^BtSS*iS©^?LSL^B«a*W* 5 
[Pv] 4T£4# : jR« [P.] A 
«.»B«W [P.] 4«« [P.] ©55W*6ttt)flH« CP 
.] /«W [P.] #afflttt'C95|5»P*-9t, 
jgS*il~5x 1 O^/cm't**), -Jx-^SIK: 
153 0. 1~1. 6 Mm©*yi.'ya>Jirt*JI5j£3ft/c 
C 4 *^fii4 tf * j&KBOS&fttf&eE Uftl»i"ja> 

[fflKDMttM!] 
[0 0 0 1] 

B»*«Jft'r S AifeK'm* 6tl* 2/ ') a > 9 *-^(cH 
T5o WcttL<»y»*y>*W**rU *»-3^B 
©WWt#cff«EL«C^^ 'J a>? x-AKKfi fc©"C 
**. 

[000 2] 

[«£*©««]■ ^<*«aiiI!?S*SJJ»-r6XgvC 
*»lr»-T, #3 0:*«T3.«5JBIH 4 UCflMfcBjHaWiX. 
B (Oxidation Induced- Stacking Fault. fclT. OSF 
4<,>5„ )-©«4-&4ia^HJ«©ilW^*\ ttA(C 
ISHt/fc^'— fV^JU (Crystal Originated Particl 
e. KTv CO Pit*.*: ) AC*«fSA^«{4 (Int 
erstitial-type Large Dislocation^ 1MT. LD41* 
^. ). ©??aE*J^v/6nTC>-5. .0SF«» ^SSKSBt. 
{C^c- ©^ 4 J5fc S »/J^B*l^ 3 ft; ^SVff^i ^ *• 

©y-fasE©*ssn^©^sjiHK:tts. s?c^®w®- 

•©.•J;.*- + ^^.^.^^-CSJ^f S4. f ^ 
>*>**©>n"— f ^ ^Jt4 4fevC-'<-7 u ^ i/;U4ur.^ 

*©/<~f.f ^;^4E«iJ-r-2>ft:»vC. COP4^3n. 
S. C © x— r4EBA> K»Ft»SCOP tttURffltt 
tt; mi^.UR©eNMtiK«1$tt (Time Dependent 
dielectric Breakdown. TDD B) . KitSBEEIttt 
(Time Zero Dielectric Breakdown. TZDB) 

{t3-a-5/iH4>cC-&. $fccopai#x-^3ifficc?rfc 
■rs47 ; >t^.^©iB^xgvC*si,»-cis:M**D. c©S: 
aitwiioinHiiftoT, ^D a n©^ay ; &e<-sr5. h 

KLD«; teflC^5^3f4fePftfnfe»). ^1>BC©X 

[0003] «±©c 4*>6. ^ss^^aiHiss^iaifi-r 

5fc^|^>«:fflv>6n•2)^ya>^;x--'^^e>oSF. CO 
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3 

Pm?LV*m>Z#Z>Zt1fi-2&trj;-,X\.>Z>. C© 
OSF, COPMLD^&^iffl^'ja^ 1 ? 

*-n*mwv-i 1 - i 3 9 3#^{cgg^3nrt^ 

-5. C<DMXM<D'>')ziy5x-»iZ. &"J=.>4USA 

-<> 3- ? r n-c<o^.i\M^^m<omkwm^^i-w^ y 

[p] i-rsiir. ^--^x* r $u§s [p] *» 
e>& s > 3- ? f a> 6 snfci"; n > ^ x -7vc * 
So /^—y x * r $ws dp ] ». ts^ra^ 

[V] i©P^{C^ffiT-2). -77. ^ft-r^-fX^-* 
OSF. COPRbfLD^WLifet^K:. 

^•w*i?i-T?£c;*?f35;£y s» $ y >>f?z>mj]zm 
t 1 /* 4 xiiTOS^Kot: o y - d . c n 

[0004] 

[fSHJjWSI&lxfc'S i-TSiSS] ±sfi-y x 20 

f rMUS [P] ti>t>t£.Z>A^v hHPHy)mStl1ti"J 

?^^;o:^©8M^K:te^T9xW>>®rt-C 
7x* hSIJg [P] iflt>t£hA^-3v bfrZWtiiZtift. 

^ * y > ?%&im *> ft* y 3 > ■? x - /> *s«-r s 

[000 5] 30 
[IBSfcJBfc-r Sfc«>©#® ]; »#3ia-:(c«*$MIB; 
y =j >*iss-f > rf »• f- rtr ©te^ra^ •; 3>SL#.^: 

j^EWCCfiqtTiSflWS.* CV] iU. tSTIBI^ y 3 > 
Wc~7 DP] ^-7x^ h 

SMc [ P ]- frbtcZA >3V H *»6Wtt3n/c*.^ra© 
^#**?¥«EL/^ti^>'/3>'i'x-^«:*5t,>r. mm:, 
[ I ] CtBflgb. *>-5^Sff5{4*^fiSC,f#i^i5©»; 

*m v y 3 >M^RSi«a*»s©^ra"> »; 3 40 

K«ft**rrs«H.« [P t ] il : iw».[V] tciPSfS 

[p,] t ; tm [p,] frhtezfr. m^itm 

«[Pi] i** [P,]'©3K(S?*»i5a »)««...[ P,.] / 
tt* [P,] ^MSJ:t-C9*SS-r*or. *>o^fSfgffi 
*U~5x l O^/cm'r&SCifc^i-T*** 

Pfi©^{*3!»l???iL«Ct^ , J3>^ J t-^-C*S. it* 

92{c^si6Hj{3: > ^« [p t ] m>am 
mi?,] trnmiPri <om^np^tj:<omm[p,i y so 
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[P.] *iffiatkr9*?®T?*or. *«-p^x-^ 

HMKJ13 0. 1~1. 6 MmCDtf'J^y 3>@jWfra 

y=.>£*->vc*£. fi«SB3K:&*,&H>3«. 
[P,] *>6&.5#>. *^JS« [P,l [P.] ' 

amiSlPhtt *) mm [ Pv ] /SI^ [ P , ] #MS!J±-C 9 

T£>«3. ^x-^RM^CJlSO. 1 — 1. 6um<D#V 

[0006]^[P,] jweHrc*->T..- eh^^?lm 

.^Xffi J: 0 t^^i' 'J 3 >M ■s^tcg^c? x 

iBiiHrt©^iSS«:-rs*\ x«^x-^gffiK^<y->y 

3>g«-Jg^SC<t«:j;D. C©^x-^?rF9^.«8 

0 0 -C-C4 ^mmmvtc^ 1 0 0 0 -c-c 1 6 mmm. 
ten tjn. x -^ji^ajso*^ x-/>^gpi© 

s. 

[0 0 0 7] 

[ ^w©*6s©^. ] *«ib© y 3 > v x «. c 

9 h%*n>37 ^Voronkov) ©JH&teg-tJWcEfS© 

^R5<tLr. *^RS (point defect) <h.^Pg©^ft 
(agglomerates : ='XtuX$&) **^-TS. 

?LM*^RSifs^-ra>' y 3 >M.^^<kv^ --o©-« 

W^C0J!§3&1 $, ^ . ^}\MMXm «— o©V 'J 3 >M^ *i 
y 3 >ISJB^riE»Wttffi«©--3*6 WW Ofc 

77. y 3 >«rao«^jM»vi-®ffia ( ^ >>- 
[0008] y 3 >s>?« (^^> y 

3» i<>3"-y h (I«i"j3» ©ri©gfitiT» 

to -5. #ai©fia. ffi?isaj^«xi35KmHs/y3>fflja 

# (vacancy agglomerates) X«^K'> V 3>M*X 
H©i^(* (interstitial agglomerates) 

«v^^.n«. s^«.^RS©^efcceHL-c^ 

^•r5=^3ctSiS-C*S. ^?LS?.^Rg©!g^<*«fl>ra 
VtcC O P ©fffetC. L S T D ( Laser ScatteringTcmogr 
aph Defects) XttFPD (Flow Pattern Defects) £ 
H¥ «n-5^Pfi*^*. «H=-H5/ y 3 >^^R5©^I» 



5 

3 0^ia-te3 (Secco) x.v^>^WLt^t^v^if 
Ltc £ £ K^n Z><& Sfc 7 n - * - >4M"T -5 JKB*© 
iECC* 0 . LSTDitJ, 3>mtellrt<Cjfc*'Ha& 
M« L//c £ # (C 'J n > i fct^fc SS^^rW UiSSLft 

[0009] sKa>37©Si&«. ^P6©iM>*d>ftt,>S 

IfiiS^V (mm/ft)', h */->fl*j£-C-f.>=iV 
h->'J3 ^H^&BtffiCS&SJffifcG CC/mm) 
i-TSi^K:. V/G (mm'/ft-'C) ^SH^T-SC 

C©aS&t?tt. ilKml-i^K. V/G£ 
«fc C«|«C £ 9 . ^LS.^PSiSS<!:tS^-> !/ => 
^tfSiSS&lsl— ©fcTfttfci^T, v/GijgXFijgg 

. SS^©^!?* 1 V /G Wo Tifct 3 ft S C <!: L T 
C»*. JrOi^uai. V/GJfc#B»*j&eU:Ttta?lffl 

j^»JMfeWiJ*-& h*i^sn-5s®> v 

(• cv/G ), . [ p ]■ issasL^ieoai 
mwm^wmu v. :x>s^ffi©«*f*#?¥£Ei<ft<,> 

/<-7x#-|-fi« (CV/G'X~CV/G),) Zvkf. m 

miPi K^rsw [v ] «ebo s F&zBffc? z> 
«tt.<cv/G),~cv/G-).'> **?fi£-f-5. 

tO 01 0 ] CO/*-?'*.* h^;[P] 

[P,J. [Pv] «C#ffi3ft£. [PJ «V/G 

tt**±BCV/G.X *" 6^j£*-"C©1iWfc?* 9 . 
[,Pv ] ttV/Gittfi^^S-Jiiecv/G), StO« 

isSt**., BU-&\ [PJ [JO Ctl8£U #>o 

$>v. [Pvii*flw« [v.].«cm«t/. *-aosF*» 

[00 11] *^©BTffi©gi±tfair/a7W>v 
«. -f>d?h*5*7hy- >*Fl*J© is 'J 3 >?§®l^ 
69LBf6ft*«». ?MK^iB{CM-rS?l±lf3iS©J:k 

( v/g) *j^ra-> 3 >m&Xf&<DMmto<D8&.z 
vnt?z>m\mn\k (cv/o.) air»o-c, 

(CV/G),) «Ttc«I^Sn5J:5K9i«)e.n4. 
[00 12] C©f|±tfau«©:/ci7 r-fW*. Hf&ffJ 
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<tor±ia^ci>3 7©ffii&{ca^^£S4i4. bp 

C©8Wg«. ->3 ^U—>3>©&> ^>=f», h© 
7 A *m*7. A * 3 tlTf} * -^©$f 13£fr 

S. vsxU-v 3 >©;fc&K&&aS©3l±tfiI&# 

^©ffifflr^to?. n. ffl^©sm ji<dry.h 

m±ifm&^UVrAMtl. 2mm/#©«fc5#iS<,> 
10 3 I±tf mg. ( a) *> 6 0 . 5 mm/^©it, > ^ l± tfilg 

(c) somm^iitfiig (d) «ciiii$n*. ±b 

{6t»§LB:fi££H:0. 4mm/»Xtt-ent(Tt*5C 
<bfe*o-C4>J:< > ?l±lfa« (b) RO'.(d) ^"©^t 
«3£ftJift&*>©asM£0i,>., 

[0013] jtfco/c3§g^i±tf6nfc»&<i©*» 

/GJjsfA^lojWXv-fX. Vx.-"<Dm&RU ! i<'S. U 
—>a>©ife*©tail8B9^6^3n. ^i^-c^ai* 

h -y- >^sc>- > ■) n >is?g©D n nSP?£^s!>T cntci 

[0014] I l±tf iig*^^ KfiT3ttV/G?:i 

03K^SnS9tH*^*»S„ S3{C«. 
[ V ] , l&flHi' y 3 >Sj^B*Q£ieWK:#fiE-r 4« 

30 3 >s^^iB©^**s??aLfti«v<-7 * ? vm®& 
[p] £L.r-en^n^sns. 03k^-tj;^k:. 

M^xpi^^aewtc^-r y > ^mm.^ *©^<— .■ 

h^iS*^tf„ 35/cfigP,}*. *^«CRia-r 

•5.tp*K:^?LS^Rg©^^fc>j:< , i^gp^«:|§^rai 
[0.0 15] HSJtP^BJP.^i^tC^ {4gP,{C>Pt)S 

x f h«I«{Cg!-rSM»^d:M^ (12 1 ©(V/G) 
.^(V/G),) «. >>x-^Bl*3-CCOP&LDfcfS£ 
50 L--ri^«cl^^t?*S. L/A>l/C©-> i ;3>'5*-^W 



♦ 



SHMT> 1 0 0 0*C±3 0'C<Dm&-C2^5mfflf&9& 

au 1 1 ao'Ciso-ccDas-ci-i 6B$ra 
imm?z>t. osf*£ds. H4(cm-*M:9fc. v 
^-^w^ii^x-^o^s© i/ , 2#ia«:os f y 
> ytfi%&?*>. c©osf'J> y-rffls ft/c^LM* 

as. 

[ 0 0 1 6 ] *$m<DisV =t>V *-»ifi±j£Ltc<t: *j 

tew® [p. 3 frbttzip. m^mrn [ p v ] /m® io 

SASfiC^CS?). Iff— {t>5:c-'Mp©£fc5g?gS£l~5X 

1 0 1 Vcm 3 Kfc£<fc i 5«cfM®i-rsav XttfS—K:"? 
i-^SM(CJl$0. 1~1. 6 /im©#y,V'Ja>i. 

£j&j?x-r-5*\ ^^tt^HfccneM^tf Jfr— & 
?sa*5fi < r *> . ^©a&aasjc <£ o K^«f mmw? <=> 

^-mi^h^t; 6 0 o.~8 o o.-c-c 

t. i o o o~ 1 1 5 oxt? i ~ 1- 6 mfflm2&®$im, 
t o< as o o-eri wpn/fc« ; l o 

[0017] m— ©■? x-"*p<Dmmm&<ottmi£. c 

zmm i/t, 4 >=tv h *©^iss tc s 1 ~ 5 x 
1 0 1 v c m 1 tc&sj: *> »cm>ft£„ &mm&ft 1 x 

»K2K, 5-x 1 O'Vcm'^Si, M^© 

* y s> y a >@©^rs«. Jbia^-c.fiJiif enfc^ > 

rfrF*^5-fXL T:f**l ! 3 ttfc^ y. 3 > £ * - ^©R 
GVD (Chanical= Vapor Deposition) &«C<fc9 

Wt«s i H,.4fflt>t6 5 o:c± 3 o*c©iasr5i<y 

->y.3>JlAJJ|t$0-. 1~1. JfSKBO. 
5—1.: 0nm?CM3n5. ^y^y=i»l©J13*J 

0. 1 um^isnj^^F y>->? zvisvnm 40 
£££0-5.. ^^©^ya^x-^©^ 

?Sa«. 1X10"~1. 45xiO"/cm , (ieAS 
[0018] 

[ mmm ] ^fc*^©*is^i4i:b^wi<!: i & wm-r 
<H«fi0U 1 >Ml4©^!i*a^ y 3 >K*fi^sR*flnAr c 
a^L/cfiigp.tc^fis-r^i^&o-c. 0 1 «cm 50 
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Otc V/ G # (V /G ), JULb (V /G ), £IT<D«WC A 
•3 . [ p v ] [ P, ] frWmibvm 1 «c& 

v * -/n^m© 9* -v&mzi, xmmty y n > ^ s - 

[0019] <*SS0II2 >j^©^s-> y 3>{c*n^. 
■5i^^©s*iiis«ai 1 <£ o ^ < ofceph fyfetfn 1 <t 

SlEtSSiS-caboT, H IKtSL/cV/G^CV/G) 

*&.±(y /Ghi>Tr<DimicA<o . [p v ] / 

[P,] *sffiatk-C$ijlfc^^j:^K:-Y>rf^ h£ 

SnXU/c^. -Jx-^IIKCVDSKiD, SiH, 
4^T6 5 0*C-C0. 5 Mm©/?$r^y~>y n>Jf 

< 9mm4 > v x.-^mm<D# y ^ y n >m<Dmz * 

[0 02 0] <HJ6^|5>'i7*-^»ffi©#y^ya> 
M©J15 * 1 . 5 u m KL/cH^tt, SUSt^l 3 t [^«(c 

[0 02 1 ] <ia6«6.>JHf4©**SaS'y a >«:««' 

«*j!ni^-ccn4sa!^L/> c©'>y=i>^^p,-Y>n- 

^ H^S^03{C^L-/cteaP l (C^tlB-rSM^-C&r>. 
t.;.Hl {C^LytV/G^CV/G^WiCV/O.^T- 

©m^(ca^. 36>o«« [p v ] ymm [p,] 36*isai±- 

RffitCCVDftCCj;^, S i H 4 *fflv»t:6 5 0°CC 
1'. 0 wm©/f S-C^y;>y a>Jg^0^Ufc„ ■€■© 

^swfibr y 3 > •? x -~^*mc 
<9mm 7 >Mf4©^^^> y a >kjo^ s*6^^©s 

<3!ife09 8 > ^ * -/>sa©# y y =1 >n©» 3 * 

<HJfe^I 9 > v * -^HM©tf y y 3 >ji©j? s * 

1. 5/imtClWm HJS^j7il5J1i(CU'r^S^ 

[0 02 2] <J±$SM1 >-<>3"-y h^S*fia3K:7nL/ 
fcffiaP l {C^Ic.T-5M^'C*- 5 -r < 01JC7jxC/cV/ 
G*«Bg|SiMi«-hCV/G) l «T©««{CA«5, 

[ p, ] /mm i Pi ] &wmtb-cm i cc^cs j: ^ tc-r > 

XZtltcf'Ja^y 3.^*7 yty't/L. ffi^O/JDX 



*M Ltc&, it^x. ifHHMK.^ -»$m<D 

<itsm 2 >m.wo&m&is v => >ic mz. zmtmom 

[0 0 2 3 ]-<i:|^^4 >'5x-^»ffi©iJ<';->>;3> 

<ifc&M6 * -AH©*-'; y 3»i<dji§ * 

0. SwmKU/cHJttt, SlJSmtlSI&fCbXgtffi'?* 



(6) 1$gi§2 0 0 1 - 1 02 38 5 

10 

[0024] <tt&i¥ffl>5U609 1 ~ 9 SCC'Jt^W 1 ~ 
6 <D&is >; 3 > V x - /MfJ©# - #>ig&*ffintfc?-ts. 
Mitftfticj: K> . ? x -/> 7 - 'J i^Jft 

^r## (ft - i r) cc<t 9 -en-ens^ u/c. gtc 

g^x-^Kf^HmT* 8 0 0'CT4Wjiait/ 

td&. wsmmf^T. 1000-CT16 B^^ao 

mm^JY (Wri qht) x ? > ^ffi-CjliRx * ^ > ^ 

33 0 0 urnKfeWS^x-^^SIJiv 3x-;n(D¥ 
S® l/2ttia©K3fr&TUi1& (Bulk Micro Defect. & 
T. BMD£l>5. ) &fflm.LZ:<D®m.&&ibtc. Ctl 
. 1 (CnVf. 

[0 02 5] 
[*HJ 











SB 

•(*■) 






BSSit 


(/cm 8 ) 


</ca 3 ) 


(/CB?) 


(/cm') 


Hffifcll. 


iWl % 


1x10" 


1.2X10" 


0 


5.0x10' 


3.3x10' 


// 2 


// 


5x10" 


// 


- 0 


2.3x10" 


5.0X10* 


// 3 


// 


5x10" 


// 


0.5 


5.5x10' 


5.0X10' 


. // 4 


//■ ; 


. 5x10** 


// 


1.0 


6.5x10' 


5.5x10' 


// 5 


// 


5x10" 


// . 


1.5 


9.0x10' 


7.5x10' 


// 6 


// . 


lx 10' 5 


// 


1.0. 


1.7x10" 


1.6X10" 


ft 1 


// 


5x10" 


// 


1.0 


3.1x10" 


3.0x10" 


// 8 


// 


ixio 1 ' 


// 


: 1.5 


1.8x10" 


1.7X10" 


// 9 


// 


5xl0 15 


// 


1.5. 


3.3X10" 


3.1X10" 




Jftl 


5x10" 


1.2X10" 


' 0 


3.5 x 10' 


5.0x10' 


// 2. 


// 


1x10" 


// 


0 


6;0X10" 


1.0x10" 


// 3 


// 


1x10" 


// 


1.0 


1.7x10" 


1.6X10" 


// 4 


// 


lx 10" 


// 


1.5 


2.3X10" 


2.2X10" 


// 5 


" 


1x10" 


// 


2.0 


7.5x10" 


6.5x10" 


// 6 




5x10" 


// 


: 0.5 


3.1x10" 


6.0xl0 7 



[ 0 0 2 6 ] St 1 tP hWhfrta J: 5 cc\ i/'ia^*- 

^©j^Mfflaic . ttmrn r~ 6 x t^cg^ 9 

i-A>(D*S© l/2ftfi(DjK^{C*Jl»-C. BMDffiS 

*i-f>h y^j^y? * y>y^tjuji& £<£•<* i 40 

*fLt, sl^m^gc^y^o-i/xWN-ctitfx--^ 
^eet^*-^©^© i/2#a©jR^*si-»t:. 

tttih 1 O'/cm'-l O^/cm'CSSSffltcAot: 
[0027 ] 

« [ P, ] /mW [ P , ] #ffi^r 9 »S& 
— fCSxWNcfJCOgyRrggfcl^Sx l C'/cm'K 50 



O. 1~1. 6 um<D#Vi<'V=i>m*Bm-?2>-t>\ Wl 

[SffiCOfS^^] 

[01] dfa>37©ii?:l^^fc, V/Gl:h*i6g^ 
[02 ] 3fS©?l±lf3ES^"a7 r A KZWZ-rZtcto 



(7) 2001-102385 
11 12 



[v}— ' 




(v^)i ^y^, (V/G) ? (V/G) 3 



[132] 




s( ls=f-y y COS £ (mm) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



kJ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




